Despite the widespread assumption that racial differences in stress exist and that stress is a key mediator linking racial status to poor health, relatively few studies have explicitly examined this premise. We examine the distribution of stress across racial groups and the role of stress vulnerability and exposure in explaining racial differences in health in a community sample of Black, Hispanic, and White adults, employing a modeling strategy that accounts for the correlation between types of stressors and the accumulation of stressors in the prediction of health outcomes. We find significant racial differences in overall and cumulative exposure to eight stress domains. Blacks exhibit a higher prevalence and greater clustering of high stress scores than Whites. American-born Hispanics show prevalence rates and patterns of accumulation of stressors comparable to Blacks, while foreign-born Hispanics have stress profiles similar to Whites. Multiple stressors correlate with poor physical and mental health, with financial and relationship stressors exhibiting the largest and most consistent effects. Though we find no support for the stress-vulnerability hypothesis, the stress-exposure hypothesis does account for some racial health disparities. We discuss implications for future research and policy.
INTRODUCTION
Racial0ethnic and socioeconomic status~SES! disparities in health are pervasive and enduring across multiple health outcomes~Williams et al., 2010!. The adverse physical and mental effects of stress are well documented, with the accumulation of multiple stressors associated with worse outcomes~McEwen 1998; Thoits 2010!. Many models of SES and racial disparities in health argue for a central role of stress in accounting for the observed social distribution of disease~Pearlin 1989; Thoits 2010!. There is a widespread assumption in the literature that racial differences in stressors exist and that stress is a key mediator linking race to poor health~Hatch and Dohrenwend, 2007; Paradies 2006 !. However, surprisingly little research explicitly tests this hypothesis.
In this paper, in the interest of economy and recognition of individual dignity, we use the term "race" to refer to all of the U.S. government's official racial and ethnic categories and we use the most preferred terms for these categories~i.e., Black and African American, Hispanic and Latino! interchangeably~Williams et al., 2010!. Researchers posit that racial health disparities may be due to differential exposure to stressors~i.e., experiencing more stressors! and0or differential vulnerability to stressors~i.e., experiencing worse health outcomes in response to stressors relative to Whites!. Despite some support for the differential vulnerability hypothesis~Ane-shensel 1992; Kessler 1979!, the differential exposure hypothesis has generally received more attention~Turner et al., 1995!. Nevertheless, the evidence to support the differential exposure hypothesis is limited. A review article on stressful life events and race found only ten studies between 1989 and 2005 that examined how stress exposure varied by race~Hatch and Dohrenwend, 2007!. Studies generally show that stressful events are more frequent among Blacks and other minority groups relative to Whites, but the literature is not entirely consistent~Franko et al., 2004!. Moreover, with the literature's emphasis on acute life events, the range of stressors examined is limited. With few exceptions~Aneshensel 2009! most studies of racial differences in stress exposure compare the distribution of stressors among Blacks versus Whites, to the exclusion of Hispanics. This is problematic because Hispanics are now the largest minority population, are disproportionately poor, and experience high levels of stressors related to acculturation, job hazards, poverty, and legal status~Finch et Williams et al., 2010!. Within the Latino population, health is patterned by nativity status, with foreign-born Hispanics typically healthier than U.S. born Hispanics~Williams et al., 2010!. Variations in stress exposure by nativity status may partially account for these differences~Tillman and Weiss, 2009!.
PRESENT STUDY
The present study addresses three limitations of prior research on the association between stress and health. First, the assessment of stressors has been limited in prior research on race, stress, and health, with an emphasis on measures of life events and a neglect of chronic stressors. Life events are important but incomplete measures of stress and underestimate the full health effects of stressors~Thoits 2010!. Second, much prior work on the social distribution of stress examines one type of stressor at a time, or uses a simple additive count of stressors~Turner et al., 2006!. Stressors often co-occur such that approaches that examine individual stressors may overestimate the effect of any given stressor~Green et al., 2010!. In addition, a summary additive count of stressors obscures racial differences in exposure to individual stressors and conceals which specific stressors affect health. Third, many previous studies on racial differences in stress exposure do not adjust for SES~Hatch and Dohrenwend, 2007!; this makes it challenging to interpret the findings, because SES may be a determinant of both stress exposures and health. Adjustment for SES can provide valuable information about the unique role of stress in the development of health disparities.
This paper addresses these limitations by examining associations between stressors and health in a community sample of African American, White, and Hispanic adults and stratifying the Hispanic population by nativity status. We improve upon past analyses by using a comprehensive assessment of stressors and applying a modeling strategy that accounts for the correlation between stressors as well as the accumulation of stressors in the prediction of physical and mental health. We first investigate the prevalence and co-occurrence of stressors by race. We ask the following research questions: 1! How does stress exposure and the clustering of stressors vary by race? 2! To what extent does the racial patterning of stress depend on the specific stressor under consideration?
We then examine the association between stressors and health, asking:
3! How do multiple types of stressors, individually and together, relate to multiple indicators of health status, and do these associations vary by race? 4! What is the role of stress in accounting for racial differences in health?
METHODS

Study Population
We analyzed data from the Chicago Community Adult Health Study~CCAHS! Morenoff et al., 2007!, a 
Measures
Race
Race~Black, White, Hispanic! was assessed by self-report. Hispanics were stratified by American-born~n ϭ 362! and foreign-born~n ϭ 440!. Initial exploratory analyses found that persons of "other" race did not differ from Whites. Accordingly, we collapsed the "other" category into Whites to preserve responses.
Stress Domains
Based on prior research on stress and health, our assessment of stressors utilized multiple stressors, adapted from some of the best available measures, in each of eight domains~acute life events, employment, financial, life discrimination, job discrimination, relationship, early life, and community stressors! that reflect key arenas in which people operate~e.g., home, job, neighborhood! and the major roles0statuses they assume~Lantz et al., 2005; Pearlin 1989!. Before fielding the CCAHS survey, a large pretest was conducted with various psychosocial instruments~including stressors! in suburban Chicago to develop shorter versions of existing scales that maintained good psychometric properties. Although some of the specific stress measures are short, our assessment reflects an effort to provide broad coverage of the critical stressors that appear to matter for health given that the failure to measure stressors Our eight final summary stressors were created by standardizing each stressor into a z-score! and then summing all indicators of stressors composing a given domain, restandardizing the resulting summary measure to facilitate comparisons across domains, and dichotomously scoring the final variable, to contrast scores in the top quintile~"high stress"! versus all others. Focusing on the top quintile allows us to capture both severity and accumulation of stressors. We chose a top-quintile threshold based on prior research that indicates that the negative effects of stressors are most clearly evident among those experiencing chronic, cumulative, and severe stressors~Williams and Mohammed, 2009!. Sensitivity analyses utilizing alternative thresholds~top tertile, top quartile! revealed similar results.
Health Outcomes
We assessed four commonly used indicators of self-reported physical and mental health status: poor self-rated health~SRH!, depressive symptoms, chronic illnesses, and functional limitations. Poor SRH, predictive of mortality and other health outcomes~Idler 1992!, is based on respondents' rating of their health on a five-point scale, ranging from~0! excellent to~4! poor. Depressive symptoms are assessed using the eleven-item version of the Center for Epidemiologic Studies Depression scale~CES-D!~Radloff 1975!. The measure sums the frequency with which respondents reported each symptom in the past week, from~1! never to~4! most of the time~a ϭ 0.85!. The chronic illnesses category provides a count based on self-reported history of lung disease, heart attack, diabetes, cancer, heart trouble, hypertension, leg circulation problems, emphysema or COPD, stroke, osteoporosis, chronic bronchitis, asthma arthritis, or ulcer. Functional limitations count the number of the following tasks rated as difficult: independently pulling or pushing large objects; stooping, crouching, or kneeling; lifting or carrying weights over ten pounds; extending arms above shoulder level; and writing or handling small objects~Rosow and Breslau, 1966!.
Confounders
We controlled for several potential confounders, including gender, age~in years!, education~less than twelve years, twelve years, thirteen to fifteen years, sixteen plus years!, and family income~,$10,000, $10,000-$29,999, $30,000-$49,999, $50,000ϩ, and missing!. We also adjusted for language of interview~Spanish, Polish, or English!, based on evidence that the language of interview can affect responses to self-reported health~Viruell-Fuentes, Forthcoming!.
ANALYSIS
First, we provided descriptive information on demographic characteristics and examined the distribution of stressors by considering racial variation in the reported levels of each stressor, the number of reported stressors, and the extent of clustering of stressors.
Second, we estimated associations between the stressors and each health outcome using an identical series of models. Ordinary least-squares regression was used for poor SRH and depressive symptoms, while Poisson regressions were used for functional limitation and chronic illness. Model 1 estimated the association between each stressor and health. Model 2 estimated the effects of all eight stressors simultaneously. Model 3 included a series of indicator variables for the number of stressors. Model 4 included variables for both the types and number of stressors. In this model, the number of stressors started at exactly two, because the value of the variable for exactly one stressor domain was perfectly predicted by the eight indicator variables for types of stressor domains. All models adjusted for age, gender, race, language of interview, education, and income.
To test whether the stressor-health association varied by race, cross-product terms for each stressor and race were added to the models~based on Model 2 above!. Additionally, for each outcome, we estimated three regression models to examine the extent to which stress exposure accounts for racial health disparities. Two initial models examined the association between race and health, adjusting for age, gender, and language of interview~Model 1!, along with income and education~Model 2! providing a baseline estimate of racial health disparities, unadjusted and adjusted for SES. Model 3 added all of the indicators of both the types and number of stressors. Comparing the coefficients for race across these models allows an assessment of the contribution of stressors to explaining racial health disparities. Table 1 presents demographic characteristics and health outcomes by race. For all outcomes except poor SRH, Blacks exhibited the worst health profiles and foreignborn Hispanics displayed the best. Table 2 presents the number of stressors by race. Columns 1-3 show that the distributions of stressors varied by race, with the highest cumulative level of stressors among Blacks, compared to Whites and all Hispanics. Columns 4 and 5, however, reveal substantial heterogeneity with the Hispanic sample. Stress exposure among American-born Hispanics was comparable to Blacks, while foreign-born Hispanics had rates slightly higher but very similar to Whites.
RESULTS
Racial Differences in Stress
For most stressors, the prevalence level was higher for Blacks and Americanborn Hispanics than for Whites and foreign-born Hispanics~Table 3, Column 1!. The two exceptions were early life and employment stressors, where foreign-born Hispanics reported the highest prevalence. Columns 2-5 reveal the extent of clustering of stressors. For each racial group, we present~a! the proportion of individuals reporting each stressor and at least one additional stressor and~b! the mean number of stressors among those with two or more stressors. The co-occurrence of multiple stressors tended to be significantly higher among Blacks and American-born Hispanics than for Whites or foreign-born Hispanics. In addition, among those reporting two or more stressors, Blacks and American-born Hispanics reported a higher mean number of stressors than either Whites or foreign-born Hispanics, with Blacks on average reporting the highest. Table 4 presents a series of linear regression models for poor SRH and depressive symptoms. Each entry in the first column~Model 1a! comes from a separate regression model and shows that all eight stressors were significantly associated with poor SRH. When all eight stressors were included in a single model simultaneouslỹ Model 2a!, financial, relationship, neighborhood, and employment stressors remained significant predictors of poor SRH, and the coefficients for all stressors were reduced. Model 3a, a model that considered the number of stressors rather than the type, showed a roughly linear relationship, whereby each additional stressor was associated with poorer SRH. Model 4a considers both the types and number of stressors. In this model, the variable for each stressor provides information about the unique association of that stressor with SRH, independent of the other stressors and the number of stressors experienced. The indicator variables for the number of stressors represent the added burden of each additional stressor, independent of the type of stressor experienced. Financial, relationship, lifetime discrimination, neighborhood, and employment stressors maintained significant associations with poor SRH. The coefficients for these stressors can be interpreted as the increase in poor SRH for individuals who scored high only on that particular stressor, and no other stressor, compared to individuals who did not score high on any stressors. The coefficient estimates for the number of stressors were substantially attenuated and no longer associated with poor SRH once the types of stressors were accounted for. This model provides unique insight into the association between stressors and poor SRH. First, it demonstrates that several specific stressors maintained significant associations with poor SRH, after statistical adjustment for the clustering of the stressors. Second, it revealed no added effect of the cumulative number of stressors, once types of stress were accounted for.
Associations Between Stressor Domains and Health
Considering models for depressive symptoms, we observed that each stressor was predictive of greater depressive symptoms, both in models that estimated the effect of each stressor independently~Model 1b! and in models that considered all eight stressors simultaneously~Model 2b!. Each additional stressor was associated with an increase in depressive symptoms~Model 3b!; Model 4b shows that every stressor~life events only marginally significant! was associated with depressive symptoms when adjusting for all other stressors and the number of stressors. In addition, the coefficients for the number of stressors showed a subadditive pattern, as indicated by the increasingly negative coefficients for number of high stress domains. That is, although depressive symptoms increased with the number of stressors~Model 3!, once adjusted for the types of stressors, the increasing risk of depressive symptoms with the increasing number of stressors occurs at a significantly decreasing rate as the number of these stressors increase. In Table 5 , using Poisson regression models, we replicated models presented in Table 4 for functional limitations and chronic illnesses. For ease of interpretation, the estimated coefficients were transformed into incident rate ratios. For both outcomes, only a subset of stressors maintained significant associations with the outcomes once co-occurring high stressors were accounted for. Life events, financial, relationship, and neighborhood stressors predicted increased risk of functional limitations while life events, financial, and relationship stressors were associated with elevated risk of chronic conditions. The number of stressors was also associated with increasing risk for both outcomes. Of note, all stressors that were significantly associated with the outcomes in Models 2a and 2b maintained significance after adjusting for number of stressors~Models 4a and 4b!. Across all four outcomes, relationship and financial stressors were consistently predictive of increasing risk of poor health in the final models. It is also noteworthy that life events stressors were at least marginally significant p , .10! in the final model for all of our measures of health status.
To examine whether the associations between stressors and health varied by racẽ differential exposure hypothesis!, we tested for interactions between each stressor and race~based on Model 2 above!. The overall pattern reflected minimal differences by race~results not shown!. Only two stressors~early life stressors and life discrimination! showed significant differences across multiple health outcomes~poor SRH, chronic illness, and psychological distress!; for both stressors, the adverse associations between the stressors and health were significantly greater for Whites than for Blacks, American-born Hispanics, and foreign-born Hispanics. Table 6 presents racial disparities in health and investigates the extent to which stressor exposure accounts for them. Across all four health outcomes, after adjustment for age, gender, and language of interview~Model 1!, Blacks followed by American-born Hispanics showed the largest health disparities relative to Whites. Compared to Whites, foreign-born Hispanics had poorer SRH but better or comparable health for the other outcomes. Considering poor SRH, after adjustment for SES~Model 2a!, coefficient estimates for Blacks and American-born Hispanics were reduced by close to half, and the effect for foreign-born Hispanics was attenuated to nonsignificance. With the addition of stressors~Model 3a!, the coefficients for Blacks and American-born Hispanics were reduced by another 40%, with the elevated risk for the latter group no longer significant. Interestingly, the coefficients for income were also reduced substantially in Model 3, suggesting that at least part of the SES effects were due to stress-related factors. For depressive symptoms, adjustment for SES reduced the coefficient for Blacks to borderline significance, and the coefficient for American-born Hispanics to nonsignificance. Further adjustment for stress domains did not substantively change these coefficients~Model 3b!. For foreign-born Hispanics, controlling for SES widened the health advantage for depressive symptoms; after adjustment for stressors, the health advantage slightly decreased but remained significant. Once again, accounting for stress attenuated some of the effect size for SES.
Stressors and Racial Disparities in Health
Similar patterns of attenuation are evident for chronic illness in Models 2 and 3. For functional limitations, compared to Whites, Blacks had a 30% greater risk, American-born Hispanics did not differ and foreign-born Hispanics had lower risk. Adjusting for SES reduced the elevated risk for Blacks to nonsignificance but increased the health advantage of foreign-born Hispanics. However, as with other outcomes, the effect size for SES was attenuated substantially in Model 3 after adjustments for stressors, suggesting that a significant portion of the health disparities attributed to SES are driven by stress-related factors.
In supplementary analyses~not shown!, we re-estimated Model 3 using three alternative operationalizations of stressors: a! only the eight types of stressors and not the number of stressors, b! only the number of stressors and not the types of stressors, and c! a global composite stressor variable created by summing the standardized values for all the eight stressors and re-standardizing the final measure. The results were robust to these alternative specifications.
DISCUSSION
The present study found significant racial differences in both the levels and clustering of stressors. Blacks exhibited a higher prevalence of stress overall, and compared to Whites, multiple stressors were more common among African Americans reporting any stressors. American-born Hispanics had greater stressor exposure compared to Whites and foreign-born Latinos; their exposure level was comparable to that of Blacks. In contrast, foreign-born Hispanics had a stress profile similar to or lower than that of Whites.
Sociological research on segregation may help explain the higher prevalence of stress exposure among Blacks and American-born Hispanics~Williams et al., 2010!. Because of segregation, the conditions under which Blacks and a growing number of Hispanics live are far worse than those of the rest of the population. For those residing in areas of concentrated disadvantage-marked by pathogenic physical and social conditions~e.g., extreme poverty and unemployment, pollution, deteriorating housing, violence!-multiple stressful encounters may be normative.
The substantially lower prevalence of stressors among immigrant Latinos is consistent with past studies~Tillman and Weiss, 2009!. These findings highlight the importance of examining nativity status with Latino populations; stratification of Hispanics by nativity status revealed important differences in stress exposure that would otherwise be masked. There are several possible explanations for the marked variation by place of birth. Immigrant communities may have social support networks or communal resources that protect them from exposure to stress~Viruell-Fuentes 2007!. There may also be a selection effect in which immigrants in search of better economic opportunities are predisposed to view the glass as half full rather than half empty and therefore more likely to discount or under-report stressors in their destination community. Alternatively, low rates of stress exposure could reflect measurement limitations, since relevant stressors for immigrants, such as acculturation or legal status~Finch et al., 2004!, were not measured. Future research incorporating measures of acculturative stress along with traditionally assessed stressors could help explain the patterns among Hispanic subpopulations.
Our second set of findings, which examined the relationship between stress exposure and health, showed significant associations between at least some stressors and all four outcomes. Two stressors-financial strain and relationship stressors-stood out for their large and consistent association with poor health, even after adjusting for co-occurring stressors and the number of stressors. Our analyses revealed that the associations between stressors and health were remarkably consistent across racial groups. And consistent with prior research~Myers 2009!, we found a graded association between the number of stressors and poor health, with each additional stressor associated with worse outcomes. In addition, our analyses showed that the effect of a given stressor will be overestimated if concurrent exposure to other stressors is not accounted for. The greater clustering of stressors and the higher rates of relationship and financial stressors among Blacks and American-born Hispanics suggest that these stressors may be especially important factors in understanding minorities' relatively worse health profiles.
Our final set of findings relates to the role of stressors in explaining health disparities. We did not find support for the stress-vulnerability hypothesis as a mechanism driving racial health disparities. However, for Blacks, and to a lesser extent, Americanborn Hispanics, stress exposure explained a substantial portion of the health differential, even after adjusting for SES, and regardless of how stress was operationalized. These results may be conservative estimates because of the overlap between SES and stress. In our analyses, low SES appeared to capture not only one's material resources, but also part of the stressful life situations and social environments that accompany them~Pearlin 1989!. Our models suggest that stress exposure operates both apart from SES and also through exposure to stressors accompanying low SES.
Interestingly, stress exposure and vulnerability played a minimal role in explaining the health advantage of foreign-born Hispanics over Whites. Foreign-born Hispanics had rates of stress exposure roughly comparable to Whites and showed similar associations with health to those observed for Whites; as such, we would not expect to attribute their health advantage to either exposure or vulnerability to stress. Nevertheless, it remains unclear why despite having poverty levels comparable to those of Blacks, Hispanic immigrants nonetheless have levels of health that are comparable or superior to those of Whites~Williams et al., 2010!.
The study has several limitations. First, the data are cross-sectional, so we cannot establish temporal order among the variables. Second, in addition to lacking measures of acculturation stress, other types of stressors were overlooked. For example, there was no assessment of gender-specific stressors such as miscarriages and rape. Third, measures of both stressors and health were self-reported, leading to the potential for shared response biases. Finally, findings from this sample may not generalize beyond Chicago.
Despite these limitations, our findings suggest that greater attention to the role of stress is warranted in future research and policy on racial health disparities. Our paper highlights the value of including a broad range of stressors to develop a more comprehensive understanding of the role of stressors in lives of social groups. In future research, longitudinal studies that examine racial variation in stressful experiences at different stages of the life course could add further insight into the role of stress in contributing to health disparities. From a policy perspective, prevention efforts to reduce racial health disparities should focus on strategies to decrease exposure to stressors and increase resources to cope with stressors for vulnerable populations. Policies and interventions that address the macrolevel structural contexts that shape exposure to a broad range of stressors may offer the most promising avenue toward achieving this aim.
